I. INTRODUCTION
Although this method is fast and the compression result is optimal according to a certain criterion, the partitioning algorithm may produce a lot of small rectangles around diagonal character strokes, which makes the coding less efficient. Yang, Van and Yu [2] have recently proposed a content-loss less document image compression method based on structural analysis and pattern matching. This method can provide a high compression ratio and a low matching error than existing methods.
Although pattern matching techniques that are designed for alphabet-based languages can be directly 607 applied to the compression of Chinese text documents, they do not produce the optimal result since they do not exploit the special properties of Chinese character patterns. The Chinese language has a large character set and complex character structures. There are more than 47,000 distinct traditional characters and 3,000 to 5,000 of them are frequently used. It requires a much larger amount of space to store all Chinese character patterns than English characters in a computer.
In spite of the complexity of Chinese characters, they are composed of a limited number of radicals. The radicallibmry buill from the radical bitmaps.
All connected components in the library are indexed.
COMPRESSION ALGORITHM
The compression method proposed in this paper is an extension of the YYY method To construct the document-specific pattern library for the unmatched patterns, the redundancy arising from duplicated patterns needs to be minimized to maximize the compression ratio. To remove duplicated patterns, we perform structural clustering as in the YYY method. Details of the process of symbol matching and the structural clustering are discuss below.
Symbol Matching
Since the structure of Chinese characters is much more complicated than that of English characters, the YYY method needs to be improved to mllllmize matching error and increase the compression ratio. In the following, we first introduce definitions of several parameters used for symbol matching and clustering and then discuss the Step 4.
ii. The matching is rejected if there exist more than two HT error lines in any error maps. Go to Step 4. iii.lf the number of the HT error lines in an error map is less than or equal to 2 but not equal to 0, the edge connectivity of the HT error lines should be checked for match verification.
(4) Repeat step 3 for the different alignment modes in Figure 5 until a match is found or all alignment modes are rejected.
Our matching criteria are different from the matching criteria in YYY method due to the properties of Chinese characters. Specifically, we introduce both HT and L T error line analysis to account for the increased complexity of Chinese characters. Chinese characters usually contain more strokes than English alphabets. A small shin of a pattern can cause one stroke in one pattern to be matched against a wrong stroke in another pattern of the same character, which increases the number of error pixels in the error maps. To take this stroke mismatch situation into account, a high tolerance can be set for HT error lines in Step 3. However, the larger the tolerance between patterns which belongs to the same class, the lower the matching accuracy. To avoid this problem, we therefore also check the connectivity of HT error lines in Step 3. Furthermore, the structures of Chinese characters are also more complex than English alphabets. Some characters cannot be distinguished by investigating the HT error lines only. As shown in Figure 6 , the two characters would be matched if only using the HT error lines analysis. Hence, we add an L T error line tolerance in
Step 3 to avoid pattern mi smatching. 
Structural Clustering
In symbol matching, we usually provide a very low matching tolerance in order to ensure the accuracy. This produces many components with similar shapes in the pattern library. To minimize this redundancy, we perform structure clustering. After that, representative patterns will be extracted and used in compression. An example is shown in F'lgure 7. We have used similar procedure as in the YYY method for pattern clustering.
After pattern matching and the extraction of 
EXPERIMENTAL RESULTS
We have tested our method on many s canned text documents. figure 8 shows an example that we have tested. Table I shows the compression result.
We can see that our method can achieve better compression rate than a lternative techniques.
CONCLUSION
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